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'-l' HOHLEN  UND  DOLINEN 
H blll,n h'''n J'n \kn",h,n "'""" 
",i. l'",i"n r",.n'm, l,hh"hl," t.ol<" 
'xhu"""  ,I," l'nb,l<kn dn \,1;'''''1>,  'tC 
"ut.!<  •  .um ,,,,",",,,,,,,,  ...  1><,,  ' uf ",'oc" 
}4d.u,tlllgffi ..  h L:n'<Ii<hlurf  g.:nu'''. "'''' 
, .. hl",,,h., W"Iv,ugfund< ""I:<"_ ><lucht< 
g.I«" ,I,  un"~",nJI,,h<  bng;.n~< 'u' 
Hulle  [)uh",. 00« hJf,II<, .1.,  ,mm« 
",«I" n,u ,inbr«h,n. ""Vn. d>ß  J" 
Auß".ung  >On  {i  ..  "",  ,m  Um"s,ul'<l 
k,in .~",hlo<><f'>C' VO'ß""g  ,,,  ..,.<k,o 
"",11  h<ut, """h vor ,;,-h Vh, 
Verkarstung 
H "hk" und [Jal,n," ,ond.L.o  Etg<b. 
no, .....  , >J, "«"""tung b .""  .. hnt,m Auf-
10.""1 '''n (;,min im  L:m<rsw"d  D .. 
Rq<nw""," nomm' in J<, Luft Kohl<nJ..,. 
..  cl .ur und w;,d ci..!UKh  ......... ,  11<;  00 
j'  .....  g. durch di, PA,olO"d«.< und d,n 
I;'xkn  "'""n, ci" 1''''<ß,h.1t  "ooh ," 
),.Iot  IW, d,,,.., s..u ....  mn d" In  "".<m 
\'(""", o",h, lo.Ii'-".<  IUIk "'g<Fifkn ",,,. 
""  V"le",,'u"! ,,' ""  ~nlT,  dtt on' .I11;<m<i 
n,n Spr"u,&<I>"",-n oh ünrrili>< "'"","n-
.ln ,,-i ,cl. /mn ,H",n ",=~h_  ...  n d.m" 
",n, [)"S",J.'",n (\'"",hl«hl<runSi der 
\'<g<l""'" "nd ci<>  l\uJ,n, iofolg, , in<, 
I.h,h<n L>ndnu"ung und du "bhobung 
""" IlAkrn_ Im ,.;  .....  "'h.rll"'h_~_ 
><h,n  S,no<  d~<g<n "",,<h, m.ur  un!<, 
\<,6n,r.t,,!; cl .. ,h<mim "<rn_", lo.li-
,"or  G<>'<rn<  ""bog "'n  Klui"n  und 
'><hrehdu!!;<o,  Im  1.>.ul,  di .... P'OI"'  ..... 
..  "d di,  I:nl"'"  ...  ,ung <in .. C  ......  ". ,on 
.lo,Ob<,fud  .. ,n .lon Unr<!K'und 1'<11"3' 
E  ..  ", ><>kl><  1  ... ",I.<I  ... f, f  ..  , oIt"" """,irdi-
",h, HI<RS"""'"  i" ,um  I\o"p,d  d" 
<,,;,",,'.l>i><1><  "Ih, 1)., \1(' ....  ,  fi"ß, dOll 
",,'hl ,n ot.e",di  ... hrn ~h<n  . ..,n<krn  in 
un«,iru"dl<" 11uRl>öhkn 
Zu, \'~uns ~  "nd aII< (;.,.,.,,,,,. 
d  .. du,,-h (Irohl<n>lr.t,d",hiz<»  W  .........  f-
~,  ....  ,.lon  koo""n,  1)1<>  lInd  ;n «"« 
lini<  K.I •. G,I" und  <;"1"  ,-", ..... "b,ldu,,!; 
"''' do"",lui«n K=<  ...... l><inungn Itomrn, 
<>In  WU<fCß Ilrcilrn VOf.fkm im K..l. und 
(;'1'"  <;"b  i" '" kKhr  Iod",h. J..R .. ,m 
l;n"'t'"nd fi",;""tuf, .ulp;dou ..  iru  und 
nun okrirJ'l<'h h;.kh" ....  .-;"" Smku", 00 
(~.  nd" ........  ""'10 K.ru<.....:h.,,,",,, 
5'" "I< l lOOkn od<r  [)o!ir>rn find« 
"ul """rn "oß<n T<il  dc-,  ßroIogi",h _,..!_ 
g<l,.h'~"  ):1.,",  lI..J.n_Wu,"<m;"I!" 
" .. ;.,,, m l.,  ..  unpf>h,ge (;.sI""" ." 
D ...  h.",  ,'<!l:"'I"ng,f.hl~  G<>!<in 
B.><kn-Il'u""mb<q;  ..  '"  d<r  Mu.d<II..I'. 
I),;, .n,,,I,,nde M~",h<ll..lk , ;<h, ",h ,n 
"<><n'  !l.nd von 1l  .. lJJru, :ut'I Rkin üb<. 
di,  (;,upl.tt,n 'n de, O ...  W..:hung d .. 
,><h,,'.n;w.1dn b" ,,,.J.  .. K,ai<h5'u, ... "'_ 
I.ufe, ",,,-lien bü in' N«6nal und in drn 
Ikr,i<h mtt s..kn,ng, E.;n  W<", .... srol'k> 
\lwct.c1k, l~  b</',nJ",t ,,,-h '" Hol><,,_ 
k:rh< .•  1..-.  um  d .. T'ube".  J'~"- und 
);","",.1  In  1I0"<nloh, lieg,  n,h, der 
b..y,i ... h<n  1  ..  ...Jc.gr<n" J", I;.npl< HoItk 
I!.>J<n-ll'u""m[,.<J'. J... F",-h.w,~"nlh 
I 1IodWoI_I,d  '  ......... -......._1_  .........  0100; ...... _  ......  _1011 
~  w., ~  Irodt_ 
W.", Gtb  ..  t<  ,n Fronk<n ""  ... """ cl,,>tn 
Otid,"  I\trt  ..  Mn  m"  .n,,,h,nd,m 
\1u"h,lkolk  mü,><n  ""'nf.lI, .1.  K.n'· 
",bott<  .n~  ...  h.n  ",,,cl<n.  d>  dun  d,< 
ÜOt,d,d;ung  mi,  I;,ul'"  "u'  w,nig" 
\1",,, t..tr.ogt und dtr Mu ... hdkolk cl ..  un 
"f  ,,,,  ........  ",  .. ",. In!tllufl. Vo"",,,m_ 
InCn  mi, 'trlc.o",,«m M.",hdk.tlk fondtn 
,;<10  ",101,&1;<10  "",,10  ;n J.,. Vorht.t'''''' 
""  "'-hw.",,·oJdt; und.., Di"Wt..". 
hw. 20 Mn" ut..r dem  Mu><Mlk.lk 1"5' 
,n  cl"  '>chi<httnf()lg'  dt.  I;tul"''' d" 
G'p,k,ul'"  b  , ..  10,  ,,<10  .1,  ... hm.b 
B.nd <1.«10  cl .. Lo.nd  und "m' "dl,n-
""'" ,,10.  , itl. o!>t.A"h.nn,h. 1;,.". 
-'--.  .... ,  ...... 
±  •  (  ±  • 
±  ,  ..... "', ()f, ... 
" ... h<;nun~,n .ur  '"  s,b' '" t.., <:",1,. 
I><im  im  """,  ...  hu"',,,b  ..  ,  R<"","o<'& 
und ''''''''''''n B.oJ,ng<"  und Tubinson ';n< 
It.uiun~ 'on {;;rW"I'",n; '''' Korh,,,.1 
t..i  (;"Id",( ,,-urcl,  ..  nt ......  ,fuh""tJ, 
H"hk vt"nd<n 
Il<t- \I,.un< Ju," 10"  im .1Ig<m<i""" "cin< 
,u><'H.;h,nd m.Kh"SOn  Kolk ... ho<h"n.  um 
K  ..  "«  ... h<,,,un~,n m  ,n,  ..  ".<ln.  Ei .... 
AUI ..  hm, i« ;Noch dt, R,nd <k, übt,-
,ht.ndo<"" ,...JI"h F  ...  bu'J!. Am Tunot..rg  . 
• m Ölt.."  und  "<0,,,  ,ucll"-h  im  M ..  k 
g"lk, I  ..  "d '"  <Hit t;.,II.IlI.it> 00 \I"Untfi 
Ju ..  ,",,,·"-kd,. cl" '·"""n,,.. in und "ot 
Rcil>t "'"  1I.,ftkn .ul"",,,, 
1)"  klo"" ...  ·h<  5(·h"·.b,,,,1><  K,o, ..  g<I>i« 
... hl...ru ..  h ," cl", "'-h",.bi",t.. Alh.  000  dtr 
,und  2000  Ilohkn  "ncl  "-h.,,unS'''·<'>< o 




ho .....  _  ..  k  .......  'T;  ""'""  io  ................ I'" .. ;  , E  .Mo s.w. .............  ....... , I 
'\000 llolir.<n bdwim .ind, Die "",1 ",5<" 
",I1".,h,<1",n da \I[~i&<n In  .... "nd .u,k 
",,,1<.0,,,,,  und  m.n find"  p ..  kri><h  ,11, 
IYm'''''Minun~n:  nol><n  fh,hkn  und 
l><.rlrn,n  ,,,,,h  Qudh"pf<.  r,,,,k,n,,J'f. 
Hu"g«b,un""" nnJ K.tl',utfabl"S""'nl"'" 
und  s...h"'''''k<,u~n . ~  "1',,,-h 
ru,  d,< .... lhh<xhA""M  ,,,,d Km'  ....... ""n, 
[M  ~OO  ~h;';"  .htluR"  ••  , {;,.[ • ...Je-
",nk,n, d<<<n  t-n'~·''''f.n~ "n«"nJ,  ..  h 
" f~,..r. bt!;ndnr <Kh in  ,h .... n m<h",,, 
[><.rl,n<n,  .ueh i  .. M,n,lich dc' \,,,1.,,1 
u",<finl  ..  d ..  , w."",buk 'u .,.,J,.Nln<n_ 
Höhlen  und Dolinen: 
D  .. b.J,n ·  ... um,mM'g.l<h, ",m"p-
",·h.".S"><".  d .. "" .!.m  I  \ \?')l  ," 
tr: ..  11  ,,'  Uhl, , .... h Hohkn und [Min'n 
"",nd""I"h lu.!.n n.o<h  \  14 . _hti,,_ 
«" tl..,,,'1"""  W.h",nd I Mn"n """g .u.J 
tr:""grb  ..  "  b<...h ..  nk,  .ind,  gib.  " 
tl.;hl,n  ,<<<in1fI,  ,,,,,h  ,n  .ndmn 
(;"'''rnd",m  ..  ",,,,n.  '> .. kon""" bn F<l,· 
<u,,,-hun~n ol .....  b"ßklut« und Mi  I'<h· 
uurzrn 01.  ÜM"hk"n~,.t.olokn ,n<> ..  hen 
\og>' tr:",thöhkn kom",," h,n  und "'",_ 
da ,n  "nilil""~ebo<r,O vo'. [)  ••  h, <;'ol-
kn  und  "illgd<ß!<  Il<'r-rrk,  in  y"I,o 
.... ,['<klf"  d<m  B,,,,,,!,  110/01<"  .hn,ln. 
WUnk" '" ,m BM>t"!,,,-hu"g<><'L rn.nfoll, 
pe><"u",.  Im  Xh"'.fZ  ... old  bei'pid,~"", 
li<ß,n  ... oeh,isr  j'I«I"m,",-W'"'''q"''-
",,,, ,n 1l<'P"<,u"oIkn 
110hl<"  "od DQhn<n .ind "'myoll, Bio-
IOJ'<  und "",.!." ,,,' d""", (;",n<!  un,,,, 
~mr  xhu"  ~",I I I .  "'ulk<d<m ,,00 
d'n<  "pr><h<n  tr: ..  """,h<inunK'"  Zru, 
gon.!., Erd"",""h« un<! d.h" .uch . 1 , 
rl"!!,,,,h, C<b,l.!. ",hu"  ... urdig.  un.b_ 
h.>ngr~ "'" ih", ß.,.opfunklion" 
IM,  ...  o od<, ebdblk' ~"nn<n 01,  t.k.n<, 
11 ... "" \lukkn '" ~.""h"nung  ,~,n, 'M' 
.",h ol. grw.-.['W f  ..  d'n,h«, odn &S'  hn-
""n~ m" ","kr"h«" hhw.n.!.n. AII"n 
.uf J" <;'·h .... hi;chen  Alb  du,f  .. <>  " 
'\000 l><.rl,,,,n  sr"'n odn ~  h.ben, 
..  %ci d" [)i,·h" .... f d<, Oodichen .... Ib  nut 
,h«n ...  ~hn«n  W.klf;<b ..  «n Im Vol!-
"n  " ..  [J" ""i,«n  Dolin,n  li<&,n  on 
.bllußk",," Senk,n 0<1 .. ,n T",.J"n'.-.['!ß_ 
"'"~hn«  l><.rl,nnold..k, Irr«n .""h im 
H"lrenl"h"  ),.i"",hdk,lk  und  in  d" 
l''''1:'-h<Jn~ Jo  O/OC"" ,",,,,tr.r,,.b .ur. 
D"lin'n k,;nn,n  ,,,,,,,hen ...  ,no u'"'' 
,rd .... h, )(  ..  III"u""  ,i"mi,,,,n  ....  ,il di, 
l)"k.c. 'U dünn  ~  ...... onkn "t, "nd ',ch d" 
I)";k,nn""hh'''''h b".o die  O"",I1",he 
_du",h",u" 
Erdf .lI<n 
[J,nn .pri<.hl  m", .",h "'n 
[li,  M<h,,.hl  d" l><.rl,n,n 
,  nJ ... <1. ..  10  l .iliun~""'hn<" lhex <nl"'_ 
Iren.  ,,~"".n b<v0ffil~«" U·  .......  "'i,k<-
'''''ß>"d~·" tr:.oIk !;<to.,  un<!  ~.rd""h  .1oß<-
... h_mrn, w,,.! und  'Klo d"" . lIm.hl"-h 
<on 'I,,,h,,, bi!J" 
D"lio<n mir  ."iI,n H,,,k,n in I.nd,.i,,-
",h.hl'eh<rn Cd,nd, ,..",I<n ..... nl noeh, 
",nutL' un<! u  ..  t<,,,-heid<n 'Kh oft voll;'; '" 
hom.  "nd  FI.>f1  '00 d" .nl'<ol<n<!<o 
I'ddllu'.  ",heo tk, [<hlond<n  "",,"nS 
'I'"kn J..be, • ...Je ..  1100.""" ...  1 ,0  ..... un<! 
<on '['<lxIk  •.  \III""kJim.> rin< Rolk 
Vidf""h in d" tlod,"  in  l><.rh,.,n  """n-
.!.n ll""h5n;nd,~, >l<1I,n""", ,,,h, .""h 
J,,,k, J ..  (~<,,<on .n  . .... n .... kh<n  ~"I I<" 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































"-,,,  .....  ,,,,,,,,, t..brn cit 'ic/&rUn<li~ BOOm, 
Zum  T«I  1«5'  d,,,,  ,n  «"""I  ... h<n  bn 
"-h  .....  mmun~<..  ",n  ~«,,";nkhm. 
m ..  "Jich ,  .. Je. 800<n .",h '''fltlind'g 
,  ..  "w,,,<,",  und  ob<rfl"hhch  <n,k.lk,.  In 
Etdfalkn ookhe. (;.t,.,,< r,ndrt  m ... d>h<, 
PA:lIIUft, di< ""''' in  KoIkg<I>i<t<n  ftftkn 
So ">eh  ...  n in  lloIm<n  <1<,  It.>uhen  WK'1< 
"'"  B  ..  lun<"k",h  H,od"h,u, 
."'t4"')  und  Sindsl«<-kchen  _  ... 
((;'11.,.. 
v--
lX>1on,,"  ,m  W.IJ  un,<, ..  h<id,"  .ich  ,n 
~" , ng"<m M.i!<  von  ,h""  U"'K<+lUng 
Doch ,,"-hMn >ICh gro&< [loli",". >p<'UdJ 
,m .n  ..  urtotn<n"  \)O'.IJ.of, du«h vÖß<n: 
A".m,<lr.h  u",1  ""u,".he  S"lI""ut.., 
d<m  umg<b<nd<n  W","'h.f"  ... ·.IJ  .u. 
Lb.n!<l in in  \)O·.dJ.!oIi",n d.o,  ,\lilrolJim. 
,"J<  ...  b  ,m  um~bmokn  \)O',).J  ""I,loft 
bkih< ,n  di<><" -><nl<n t...<>nd< .. t..n~ ''<_ 
Mn.  UM  >u<h d« Fruo.h,.  h.aJ, >i<h  J.n,;<, 
So ""i",n.i< ,in, I><>oMm "i,h, F"n, 
11" ... ,uf 
W'1<n  <1<,  \'"b"",n~ und J<,.,  "hns<! 
.n obcti,<li.dl<f1 G<w.w«n ..... J", So:h .... 
I><l<h<  Mb oe"""  ,mm« ,in .......  ".,""" 
G<I>",. Al<  V",h",nk<n und Tunk  ... ."..,_ 
""""i" ...  ~rd<n <l"h.aJb  Kk,nK""'· .... "" 
.~.  in doncn  Rcun  ..  """" ~h<" 
w=kn konn,< - J,,,  ~n'nn«n  Hülbrn 
«<1<,  I  1~1<n. Fol, d .. An  ..... ooIcb<. (;.,... ... 
,." box<n  >i<h  [)ohncn U1, <I", Ju.m Ld\m 
.bs<J«ht« ",,<d<n.  In  bn"lf,ll<n  m.~ 
..;"" Abdoch'u"g'..,J, ...  f n",;~i<h<m W"lI 
Ju"h Ji<  Ein ..  h"",nom .. nl'" von  ldIm 
K"""h<I><n  ""n. Inv»m, r.ih<  <> ,.f 01« 
5<h ...  ·.b,,,I><"  Alb  ( •.  lOO  Hukn.  "1" 
<,,,,rn S<h""'punk, .uf  <1<,  ....  Iod,<n  Alb 
Ilukn ",h<n ....  nfall. un,,, d<rn  "-null 
d<>  lIint_hutlßC>"'lC>, 
Auf  Je.  ...  ·<"~hend  5<,", .....  ,10","  Alb 
komm,  cli ...  n  Kk,n~"" ..  «n "''' ,h"n ,,,; I"',i,,, ,'mn""rt<n V<rl,ndungob<<<icll<n 
<in, !><wnd ... hohe ökologi«h<  Ikd  ...  · 
'unS ru'  W....,'pA.nHn  und  ,n,I  ..  ,  ,n 
W...."  ~b"nd<n, O'g.ni'm<n ... i<  Libd· 
I,n.  \'(·'''  ..  w,m,n  und  W",  ..  k.r  .. ''', 
Ehe"", ,inJ ,ie L.:';,hpläc« von Aml'",h ..  " 
,md h"",,, <in, <rh,hli,", ß,d,""",~ ,I, 
Wil,l"j"kon  Klo;"",,  ,uml'~g<  W.,I,I· 
1,,,1 ,,, Ji,,,,,, """,hm.1 Wil,l,dn,'",,,,,, "I> 
Suhl, 
A",h in ,,,d,,,,n Kar<'gd>i<t<n ,ind ".d,n· 
d<o<  I)"Io ..  <n  ..  iI""<i,,,  die  <inu~n 1>100'· 
",  ..  010,,<.  bnig< mn ,hn<u ';nd >I, Nu",· 
",h"..,~h",« g<><hum {,um  Iki'p,d Rru, 
«nl""11- U",I,i«l "nd Kupf«m"  ..  I. 
I.ö<h« i  .. d<,  undok,n"h<. ,,'ie ,ie di< 
Dolin<"  nun ,inm.1 d.""II<n. 'Cd  ..  «  .. 
d,,". >0.  t" ."f"lIon. Die> ....  , in u", V". 
g.>n~,nh," di, g,öß« Ikdroh" .. g ,I« INh 
nO"  " .. d  i"  '" """ h,u" Md,.  I',,,h,, 
"" ,.,1,,,  I)di"",,  h,uf Lg  mi,  H,,,,,,,ldl VOt· 
f,llI, _."ch im  Hinblicka  .. 1  den S,h"rl Jt~ 
(;,,,,,d,,',",,,,,  ern  "m·«."L w",<I;<I"" 
g,J,nk,,,lu',,,  Vo,~<hen.  Schli,R!.<h 
OO"h, in den DoIi"",  <in< dirck« V"hin· 
dung .um K."""""". Ei"" "<nn,n""'''< 
Fih,rung ud« .,,,. homogi,a"  Sclf""rini· 
gung fi .. det so Illll wie ni,h, ""L Ein< \'«_ 
füllung  mu  E,cl,,,,huh ud<,  mi,  o,&"ni· 
...  h,,,  Abf>JI.I\  kon,m,  ,b<"f.lI,  ,mm" 
wiNer vo" 
In don  funf'.ig« und «<hl,'ger J"h"n wur-
de" ,'i,k Dolinen  im  I."l\' vom  l'lm]",,,,;o;· 
gu"g=rfahrell ""Hllit L ""I i),,,, Hie)"  cincr 
I,ndwi",eh,fd,d,."  NUlmng  ,ug<Fühn, 
E",  ;n  d<n  ,;<b"ll"  J,h,," ,,"u,..j,  .ueh 
i n",,!haIb d" und"·,,,  ",I,.f",~",  ,.),"nll d<r 
\'('ert ,-.,n  Dol,  ...  "  .], l  ..  ndKh.n>ekm<ß1 
und  L<b< ..  <r.tu,n  "001  1>fI."",n und T "",n 
...  «km", u  ..  d  I><i  Il",oo.,m'gunt«n "',. 
!lIdu. ,i< ,u ",,"m""n "nd .,"  ~<hrrn. 
Von  den  'uF ,opo~"rhi,d"n K  ..  t<n ,in· 
g""gen<n  Lmli,,<n  ..  ,,,I  "<l'  rlt><h  di, 
11;<lf" ;""k, _ ,I," ""i,«" <I,v"" bdin,kn 
,;,h ;n  W.ldoH"  Ej", U,,,,,,u,hung ,ul 
d« S,h,.bi"h,n Alb '''' RoS""'''I>'I  ..  "j,k 
l'übingen  «g.b f"lg<n,b  ßild·  In  d« 
Fddflu, "'uni<" 'und S6.,. d« o.,lin<n 
.ingttbn<!  ...  -.!t",nd  d  'm  Schni"  >11« 
S  ....  done 40.,. ,,",I. A",h hru« OO<h  bil· 
den  "eh DoI""n. C<><hi<h,  d,,, '" J" 
f"i,n  ~clJflur. SO  ",<!J<n  ," ""i" '"ge· 
nillo  "nd <ing«'hll". h"", Ji,,, N."ur· 
""'gn;".  "b<!I""'pt heb,,,,, ""d<n 
ni,h«  w",dm  Dol""1L  ,'",  ,,11 ,n'  ,I, 
N",,,Jenkm,l<  """.,  S,hu".  gmdlo, 
Auch  du"h ,h" 1  ...  ~,  in  ,in,m  N.,u'· 
...  nutz· 00« und><h,r""hu,>s,b,,, ,md 
vid<  Dolinro durch  R«h"",rordn"n~n 
g<><hutt\. Mit d<m  "<U<  .. Uiotop><~u'W'" 
"'r.< g<ni.ll<n nun jedoch ,11,  noch ",,,h.n· 
donen Dolin<n g,,,,,,h,h<n S,h"". 
Ein, Au,n.]',," ]"«vo,,  """n<n  n"r di< 
Doli",,,,  die  itHen,iv  1 ""lwi!t",h, ltlieh 
scn"", w«dm,  In  """01",, " I"  ~ "he" 
Dolinen "in! " ,m B"'I'O<I Ackorh," I><"io-
b<n. 1tId<t< ",."dol1 """"  .. I><",io,  .. 
WKh,ig fiif u" .. Schur< ..  ><h  ~ 24. N"u" 
iChu!7.g<><!7.  (ßio<op",hu"~><") i  .. die 
I komplme  Erf",ung  du  Dulillen.  Nur 
",d",,,h k,1l1l J" Ik><i,ig<n "nd A"m.ll<n 
"0"  Dol",""  Ha,hsew,,,,,,,  ""d  ,o",i[ 
gegeben",r.lll, ,"dl rückg,"gig  ~,,,,,,hl 
w"'],,,. 1)"  E,h,h,mg ,b I)olin('" ,·,folg' 
übt"  di< ,oß""'""« § 2, ,.K,,,i"mng d" 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 r-;""h .I« An ih""  rn,,,rh"ns --=kn vtr_ 
",honk"" I ("hkn'n><n un"",-h...!<n. IM 
"""",n Hi>hkn.,;nd ... JUmhohl," ,n,-
",nd,",  .1,.,  durch  di,  Au!li>"ms  von 
C",,,,n "u«h ,ind""5<nd  .. ""' ..  , ......  , 
Sokh< Hohkn ,;".1  im  I.;ip. und on  400 
K.lkfo,m"ion,"  IMu"'hdk,lk,  W""", 
Ju ..  ) ,u  ~nd.n 
IM u....."S rks (i<;";M findot.n  KJirh," 
und xhi,h,fug,n " ..  ,. di, ,llm,hl"h <U 
Hoh""'''u""," "'''','''' _..!<n. A"f cl .... 
W,i  .. ,n""nJ,n 5<h ..  hl<,  kki ...  "  ho,i-
"",<>I.  Hunkn,  .bo,  .U<h  .u>u<l<hm, 
1'lußhohkn.",,,  .... m" ,"",,,,,n K,',,,,,· 
"'"  I",'W_ 
Hohl,n, d" h,u« Hock,n  li<&,n.  ",m_ 
mo" .". <On« 1  ..  ,,_  m rJ., rJ., Km',..  .....  '_ 
'p"'gd noo:l.  hohr, ."nd  Ei", lIohk ,m 
"'u,ig'" "'-" ..  ,nkunp"",<i,h .I" K.",-
,.. ..  ,,"  i"  .um  l\",p'.J  d"  ,.. ...  >r,_ 
fuh"n.!,  Falk,n""""  Ilohl,  AnJ", 
Hohl,"  ,,"  .I«  BI.u,opf  00«  "" 
A>dHopf liq;<n  on  WI,"n Bo"",t.." un", 
Il'",,, unJ k,,""," "u, "u<h<nJ ..  f.h 
""  ".,..!<" 
FOn  .n"',« H"hl,n'yp 'md  Hohl,"  ," 
Ah,iRkluf,,". An $t,ilh.nC'" <kr Alb  und 
on  ,,<I  ,ing<><hn,,,,n,n  1',1,10  Hn 
Mu><h,lk,lk  (",rn  Bo"p,.J  En,)  ~I,,,," 
g<kg<n,l"-h s-a"'"  Frl.pa!.r« .uf ""'l"'li 
5"n  1,,·i ... h,"I.g«n  in  Ri,h'ung  '1>1, 
D.J,,«h bild<n  '~'h ""lo,n. cl ... hi,  1(1 m 
h",i, ,,·,.kn ko""'''. Folk"  in  " .... Spal. 
"'" Fd>blo<k, und bild<n cin I)",h, ... ,"'-
mh,  d"u"""  ,;n,  Sp.I«nhOhk  Dr< 
t....,ndru,k,"d","  Ab"ßkluf"  ,,,,.I  di, 
1,;, ...  "" und o.,,;og« IlolI,nloch" im 
Erm ...  1  [)Q"  Ir<"!;,  ,U<h  cl"  I'I<","~" 
H"Ho,h",luLht, m" 72 m r ..  I, .I" ''''''' 
Hohk in ,i"", Ah,ißlluf, in  s..kn ~'u,,­
«mbo,& 
f.,n  H"hl<n'rp. d" ," """ L,n« durch 
"",-h,"""h< Er"""", d." W"""" 'n'''''' 
.I,"  ;",  i"  m,n,h<n  1';lkn  un,,,,,um 
durch ,h<rn<><t.. \'O'l-'nge.  ~nd .I  ... G  ....  • 
,rr, ,m \.uK/",,". Si<  l~n  rrakt,,,,h ....  . 
><hli,RIi<h  in  Kli"g<fI ...  ,., S<hl""h«n.n 
""kn H'"5<n. I)""  "nd _..,t.." "'-...1-
""",,hrth«n un,,, ,;"" ".",". ",hut 
..  nd," '><hi,h,  ,ulß<'lpult  und  hobon  !O 
Gro",n  gehild<,_  l.umin<l<>,  ..  i, .... i« 
............ .,.. .............. ..... 
.. ftIo_  lIiWt. "ur"  ~b<, d;"" St"I,"  ,on  \1('", ..  ,1.11 
t.. ..  b und ""k' 'u, .... ,1<,.... ,""" ... n Ver 
,n.k,  ... ~  <1<, (;rou, " i. 
I.,,,,, """"'ok", ~"  ok, f.n""bu"5 h.b.n 
K.ll'uAbuhl,n  K. I~'uff ,"",,10,.  ~'<"n 
><h,  k.:oIkh.l,ig<>  'IX ....  , on  di, Ob<,R.d" 
"''' und  K.lk.n !',bn"n,,;kn d  ... "h d. .. 
Fn,,,,,,h,"  ..,n  Kohknd,olOd  ,,,,I.U, 
FI ..  ß, <in  ooIche,  s..,d,  Lib<,  <On< (;oton<k-
""r<. $(I b.", " ,,'n "gon", "'" in cl" 
Hob, "nd b,ld« "n,n 'IX'", ..  ,f.l!. D, ....  , 
\1('",,,rf.1I  ~· ..  h" cl""h di,  ,  ..  i,m ~"'­
..  ,h,idun~ '0" K.lk, ... ff ",,10  n..:h "''"' 
und  h,ld« $(I . llm.hl,d cl",  D.o</o  "n<l 
Hohl.. 5<1" Khon Unn m ..  d;".m ()r.-
d ..  , 'IX'""",WI brob,o.;b"n 
ot-ohl on  &.kn-\1('tin"mlo<rg ,,10<,  2000 
Hohkn b.  .... nn, "nd, .......  n i,n"", ..... -
.kr- """  ,m.hk<. AI> Hohk """ok" J.I><, 
(>bi<k" m" "",h, .1,  \  m  I~"go  d<~ n,,,,. 
,n"I"",hend  dfm  'n'<I"  ..  io ..  ko  Sun-
'"" 
D., H"hl<non",,<f '" <1I..o"k''''''<tt clu"h 
<On'  Komb," ..  ion 'on .b"'"",h,n hkto-
«n. di, d .. Hoh",n  d,,,,Ii,h  ..,n  . II,n 
.n<k"n L.b<n"  . ... m<" "",,,,,,h<",,n 
..  Hohl<n ',00 IKhdoo.  Ihh.lb koo",n in 
ih ..  "  k"n< 5'u<><"  1'I1.n1<"  w..:h"n 
und  .um"  krin<  p',m'rrruJ"k,,,,,, "'" 
"'P"""ht, "'bouru. ...  "ftnd," HOOlrn 
>,nd  k,i<><  .... ",hn  Biorop<  110« 
l.<b<nw"""n",h.ft,n ~nd.ur  cl .. ".n_ 
cl,V  &'<tg",,,fuh' \'On  .ui!<n '" Form 
"'"  "'P"",=ht, ",1>.""""1\<"'"",". 
..  Hohkn hohe" <'n<  hoht l.  ... f'(,u,h"5-
kort. Si<  Ii<w<  .ulkt '" Hohkn mi, .01>-
gop':ig""  Lur""om"ngon  "i  .... , 
~, 
..  Hohl,n  h. hen  "n, """gol><ncl  kon_ 
",nI< T,m"",,,",. Si< ,n"p",h, d,m 
J.b""",,,," d<, J."'b<,Iq.,n<kn Lond-
>duf,_ I 
•  l.pboka  ... pcnod,.,J,n,t· ......  ~-
........... die  ...... , .......  . 
.......  n.d  r....,..;  '" _.dud  ••  11 .... 
"I'< M.t. 1"'" 
I .......... *- H.,w.., __  • 4.ao ....  h 
~>< po-'*" f"",rn <hanlo.-...... iM. 
"nOJ  dro  ,",,,11<10,,.,.,  hd ; """~ ..  ," l'b  ... 
pnc>bt_  t.:. dl< ..-,1. ~'"  I<+-.no-
......."nodulirn ...  foo.ri.m. 
I", louImIrn lIcmch <Moa  [I"hl< p.ochrn 
J,,- \.~_  d...,. _  f~· 
.............  1"<1'  '_  ........ _. 
da>  1'Ion" .... Iu.m...,,, \\.wn. .... 
dI<Of " .....  .ob ltuh.pIono< .... '''  ............ 
orh, P"  "''' ''''n<o&. """"J' I)" """j. 
<11  an J_  V<rluI,ru- ....",.,., IW""",-
.....  ""h '" ... ",k"'''I< ....  ,~ ~.h,J" 
( 'Mo ,_""'j",tw Mrn "nd ().,  ..  , ...  h,.·1w 
Ito..u 1.....,...... .. ~_)  uoJ '" t...-f-
~  I..."...,'".  '001 
I)" rfl.n __  h  d..- 1I.-.h1on  ..  ,  h""~ 
.....  .du cioopoch ....  Iu. do ... I dl>'U+ 
Nk...,;  ,1&  L  ... _....  '" 
f  ..........  oJio  kc. ......  II<wucIu  nio 
...,..,'" PIl.ourn ,..I.,,,,,,  In  L"P"P-
...... wad\oor, nn.... .",...,..., ~ 
""" fla;""'"  _  oll<",  r-t.,...,uI-
beook  1'fI."' .....  \I,  ..... ..."J  f ....... J" 
.."h .... ,"",,, _'.  1" •  ..--.. 
l.'n<<,  cl",  I ..........  ,  <10:,  R"  .......  'h~ 
~,,"*"t  .. "  1",,"'_  '",~...,l b<.on-
Jm ~!ipom lI<oorokn .....  iI """,  ..  h"", 
..  ,..I l<:.,.IkIull'holhJrn.  Iln<a (;'  ......  nd  ft 
Je' ~  .",", "'ft,  .... otnd ... pI 
boIido< ... ...d ....... _'  '_  -.,:.  ~. 
folh."J"4IIo'  ,"~u 'Ir  ......... <In  .... 
iIf'ros< \ ........... aA.>on ...... ldIo_ 
In "'haohöhlm. d  .. QM ...... hi  ........ 
Ioinwq; hrku<h,,, ......  boldm """  IJI 
J .. 8<\<t,d"".S'klhl"" ,t;,:h .. R.x.t _ 
~ .  "''''''' und  ~~_  •. l'lo<tc I'funun 
luIxn "'5""'. 1~1w.  d.Il ,h""" 
J.."" k",*""", I ~hl .... ,meto,  I)".,.,.... 
kr l'Ilomn  0AItd0I  .ko::h.... ti  .... '  b  , 
:bn~n'  ":;t I"  <k, ,oll", li<hd""'Q 1..,,"< '''" Hohl." 
I;...x, "'  .. "  1'iII~. d .....  r  e'''ß<''<hk;>r<em 
,.I"  ... ~h,,~mm«m  Hob <><.k, 0'V"" 
" ..  " AbI.1lk., ......  10 .... 
1);..,.."01,,10 ",e","ie"', j"  di< T "'  ....  <-l[ 00 
H,'/'kn. T",«, ci .. m.n;n 11,;hkn f[...k" 
..  " •  .!<";n ci«. (;ml'l><n .,  ....  -'11 
Zuf.JI,~". (lrowo,.n<1 
Ilohkol"",,"< T",,,, IT  ~ik) 
uho< 110101<",;<", (Trop,biom<1 
AI, ZnfaJl.s"" .... ""<,, T "''' ....... ,hn  •• , 
"  .. ,h,," <,,,mli<h<"  1-<1><0"",,", .n"" 
1o.lh""" fI..;I.k"  h.brn.  turn IkUpid <in 
l  ... uILl«, d.t '" "n<n ><h ... lot  5"blkn ... 
u"" .,,10  nun '''" !n><k,,"  «".Iott, d',' 
<10.-, ,uf  und im II00z und Mulm ki><", l-'J 
J ..... G,npl'" 5"100"  .""h d« V;',"d«· 
f.lk. <><.kr  d .. 7-"u"ko",s.  cl .. <.nm.1  im 
Ein~ns..b<f<fCh <in« Hohk brul«, "nd 
<b<nw d;. F  ..  "II<,  cl .. cin <;,"ck  """ '" 
<'n< Qu<1100hk 1o'"""",I0""'m",. 
Iio""" r-tl I~. {;'WM'<  .... hohkool""""""'.  1 .... 
........ dO< borUro_ lIoh!  • die 
~Iodtf",-,....  W.".  .,....,.  _ 
..... ~  rqd  ....  llit!ll  ...  wn  'ur d  .. l .....  -
"'  ........  .,f  .,nol ..  nd...t ~  AIr Qi ..  . 
,,. ...  n~  ..  ..,.n.  ~oc I<brn  ,..Ju..1r  " ... Ir. 
w<k.nd.n 11 ..  "kn. ek  .. .." pi, h" ""'ist 
t;",h«ilKl'"n,,,.n  und  cl ..  'tP,  ...... " 
lIu/'ko> ..  lrnr<r«tJ,"V 00 11,"'Im,!",,,,,, 
r 1~  ..........  I.oo(;dhl  ..  ~\t." 
dorn'p.n  .....  "n~  f  ,! 'W.  dO< 
I ... k ....... II,,~  lrNmxt und.w 
I""~  __  • ... ,l  __  001_ ,,-Ir..........,. 
......J.:  •.  drc  rh .. 1.RY.Ir;n"' .. u.... ...... 
ß.ro!.tn 00 Ab"ut., cl""'w.wn  .....  1rM 
.1. <." ... Ir ..... Tr<" FIcv",I  .. 1r  11,>101." 
,um ttr.r".,", ..  n ,ur p,< •  ....,~"h<"" 
I<"'I"'''M u .... cl .. Wr< l.uf,r<r.:h,,~~<>. 
~"""".., tlrmr An'J'IiK1rM <n .....  " 
1 n.,  i  ..  dr<  Hnlrlmloondu"l  b<,  .... 
lI  ..... knk._,p"'  ... ,.'01  _ _  w  iM,  dO< 
..... """-h "'  ..... T..,..,.......,-.Ir. 
nn ""ni s;. ..... d.urrnw:I '" 11 ....... t.-
Jt<Ior;h  ...... h  ,n t....""  ...  ,  ... t..Ihlm"'"I,· 
.!wn 1Ior_"I"'" ~  __ I""'''''' .... 
1«,.,,,,,,"  ,1'd,J<I"f  ••.  R,umhr>h"'"  u  .... 
"'P' ,n  Kdl""I_ A  ...... "  ...  "  , .... Ir U"nI 
.,kI.,b."  J.ß ". p  ...... ,i><h  in  ,11<1'1  .hm 
Ik"""  ......... "'"  ..... lwmm'.  • ...  Ir  ,n 
~.  in ...  .,... ..  _~  und btm ko"" 
II.-.hlc-ro .... 
\t'"....  ".'1'.....  (;1 ............  nd 
W<krlnrr-c·hoc.  h"~I.1IIn- und A,.,dn. 
d .. ,",h nt" V  ...  lotbt "" hnp  ........  <ir:h 
",n lIohlm  "rh.I,," 
üh« IIl>1r.k" ..... " ....  I ..... cl",  "ur in 
lI"hl." kbnt  und  ". n .. >«10""",,  \'" 
Iubrn  <pnodk  Anp"_J<n  .n  .w 
1I.-.hknI<hM .n ........... '  .-I  d>fru .......  " 
•  "'+<,(ftI ........... dO< .. 11 ..... "'" nllD-
.... '">Kn  CIf., nd  P'II"""',1o, odtr 
blind 
\'.~r<h<tt  m"  ""1,,.1'1  I  .......  'n  '"  <Ir< 
«Ir« Ilolrlmf,un. ,n  1I.oJrn-\1('''''''''"'''''5 
, .... 'p"l"h. 11,., "." .. k  ..  "" (;10"'"_ 
"'m< ., .. ,n \uJo.,'''''''1''_ k,  ....  H  .. hlm-
f,ocht  odtr  11."'Im  ........  h  ..... kR  ..;,- ;n 
Ammu.  llo<h 11,"''''' ( .........  """ ...... 
...dr. '" __  11 ...... "" lWtdoc """ J 
d« Ob<tfl.d  .. __ """  ........ 1l'-._ 
b«krn  pi"n  ....  <!  .... '>p<'''P .....  n''' .•  01 
r-Iuo:n. utunbooltto .to.nJ ...  1"1"""00.. 
1~1r,.  .....  ,  I~  bc ...... Til'f''''. 
rrh<>«R  IU"'. l·""r,d.,,"  u  .... «,,",!.rn 
",,,,,,m..oI GroII.n """ ""'"'F" )"I,n",  ..  ",n 600s '" ............  - •  '.'1.'.'._~,,_ 
....  '  ' .. -
1iIIio.~""'" 
!oo ..  ,.b ..  , Gor io  ...I0Il ...  .... 
.d"  ...... ~., I 
I  ... \l'  .......... HoIoI<tI  leb! d<.-.....,uo.. 
1I<>hIcnIIohkr.bo (.\',,;-:.,.,-_ und 
doc 11,'ohIm...! (Au6o -..I.  ,..  ....... 
(~u"  .... 1l"--.1._lft,  ior  hNer 
nur _h  .........  , (~  .. """'.">1 
""""'" [-"... r """ o;rn>h .......  h "'"  <I",,' 
... h""m""<m~  M.,maI 
I)" Vn,nnl<n r",,, bilde" v«l<h"J<n< 
[  ......  """'"",""'h.~<n  ,n""lulb  d .. 
11,>111..  [)", k"mpln<>l0 i .. d  ..  imit< d<r  f" "'" ...... ,  '* l<Uf NcIo uh  .........  od 
.... r  ...................... _  .I  .. doc Uo/IIr n", ..  *,  .........  Zr" ....  .,fAoct...  ....!  du 
(;rul'f'<  ....  hohknlorbmdc-oo  r_ 
.............  _ 0.. (j",.,.Ic fu"  ,I>r<n a.-h 
-.1.,..«("""" 
..  )·I...krm ...... S  .....  n ..  hl.f", 1·<uer ..  I, 
m.ndrr und  So:hm<""I'nV  Mnu".n 
11,""'1." .J, "·"'<IU"A'""h"r".n Ob<.-
""nt<NftppIxI. 
..  "'cbn.n«h«  .. ...t  KO<htrll ....... 
_'  H""  .... """  ...  ..,...,t "  ..  '\om 
...  rU!bphr •••  1.  Eo  Iundffl ...  h  won 
r  ...... .I ..  dO< I--cudu< ..  001  huMt I"","" 
..  Bt.m \\ .....  "'f""U"<', ......  1Vochtt· 
1It<J<"  ..  001  ~t",hnarrm ..  "rde bo.-.b-
...  h'<I,  d..ß ... in der 1  (,>111. ..  "",I  ..  "n, 
....  1",  5""",..,.m.&<o  .11  ,,11.1'1'1 ...  -
b.to", ..  " 
..  \I,,,.),.  Ko..:hn-fliqm- uoJ  " ... b 
.................. dun:td.oul""  '" d<r  11.>111. 
..... ~.  '" d«  ..... EaoIno ",t.... 
..  1_ P_  ...  u.w-.<ft Khld  ..  h ... 
, .........  n Gnp'n  ..... In det  """1..-
...  ...t  oll .. I.H.-.J""  ..  ",lI,,"f.  "'" .J. 
.,  .....  h  ...... T  ... dann ..  g."  ..  Jh  der 
11""1. ,u Icbrn 
Mo<  Au,n,h"",  <1<.  Sp,on,,'  "nd  "0" 
N  ...  ~,><-h""'k."." "."""n .... h.1I d, ... 
"rt<n .ug..tulb der  11""1..  konntn .... h 
0100 po- nodu da"""'" ... .Je.- Hohl< .ufN(-
,...  I)",  H ........ ~  .....  l.w  .... 
_"'I  ....d ....  -;,~  !>ptn........-. 
Ji...t  .I",  ..  "h'ipo<n  R.ouba- ,n  di<><r 
(  ..  be, ...  __  h.ott  .Je.- l.o'W.....c--
0.. H~,.,;.- bo.uo  ....... 6...t.. 
Ohl<  &a.« ......  .d  "1-..<iM ....  <th  Ha--
....,laukn ... dm 11,  .........  ........ 
In ti~  ....... lro.n dc.- 1·[  ........ C>I 
Ml<f<n "",href< l  ...... "...,-""'.f,""', .I  .. 
.b. l ......  n"'utHILo.t;<  ,...«10 uo,,,,,-h;tdli_ 
<ht """n<><be  '''~!, be""'  ...... ' M" dem 
',d<"' ....  r ..  "dm ..., 5"""" ~ 
_  P!bn,orn  ........ ,ft doc  IlohIttI """1""" 
"""  """ .... Bt. .... ,""  H  ........  b..:h 
~  11>.,..,..  ......  I<n  oioch  <In-
~  (.\""''P',---l.  doc 
HohIt......l  (,1.01/.,  _  ..  )  utHI 
floftImo.:h .... k<n ,/1,<10"'", 'W.1 
A"""'" r  .... """ tul ·I ..  ,k.od.a .... 'f'<Z'" 
...... T",k.od.a ... '''''Mn "hr, h ..  h  ..  oder 
DKh", in  IInhlc-" ,,"_hl<P!" ""cl<n 
odtt folltn ..... _nn I'~_  ,,·""ttnd 
d<o  W,",,, .. hW,. .<"_""' ... \  ....  cl,,><a 
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l  ...... n ....  I .. ,"  <l<r  [( ..  hl.. 11..,  ..,m " 
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R",-k~.,,~ .I« ,o.",n,'<lI>I  •.  Lu,n  1I<"p •• 1 
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"",·h I><u« 0"'"  .k",  E,,,,,~h  I\'n« 
1I<'l\<  "on  K"O<h,.,  "«mi",h, mi,  Iloh 
und  1I,,,,m"1I  I)"  d ..  ,,"  .u~<henJ< 
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I  .....  wn,  J .......  n  ",""nJ",  """lW. 
T,,'f'I"<in  ... hm ...  ·~ ••  ho«  ..... , ""J clu"h 
hI,n< ..  I",n,,"'mk,  5<1'.hn.l«  \I;'"".!<. 
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